Purpose: To demonstrate the role of ultrasonographic biomicroscopy in diagnosing occult open globe injury.
O pen globe injury is an ophthalmic emergency. Failure to recognize occult open globe injury may lead to endophthalmitis with resultant loss of vision. Open globe injury sometimes may be subtle. This case report demonstrates the role of ultrasonographic biomicroscopy (UBM) in the management of a patient with corneal foreign body.
CASE REPORT
A 50-year-old man presented with a corneal foreign body in his right eye for 2 days. The incident occurred while he was hammering a nail. At presentation, the visual acuity (VA) of his right eye was hand movement and the VA of his left eye was 1.00. Slit lamp biomicroscopy showed a corneal foreign body (0.7 3 0.7 mm) situated at the visual axis ( Figure 1 ). The foreign body appeared rusty and was embedded obliquely in the corneal stroma. Full thickness corneal penetration was uncertain and Seidel test was negative. Anterior chamber reaction was present with cells graded 3+, but there was neither flare nor hypopyon. The anterior lens capsule was intact and there was no traumatic cataract. Funduscopic examination was unremarkable. Orbital radiograph revealed a foreign body corresponding to the location of the intracorneal foreign body.
The presence of cells in the anterior chamber raised the suspicion of a full thickness corneal penetration. UBM was performed to determine the depth of corneal penetration and to detect other intraocular foreign bodies (IOFBs) that might be missed by the orbital radiograph.
RESULTS
In the black-and-white UBM image, the metallic foreign body caused a short path reverberation artifact (Figure 2 ). The artifact obscured the outline of the foreign body and gave it a false appearance. The foreign body appeared much longer than its actual length and mimicked a full thickness corneal wound. The contour of the Descemet-endothelium complex appeared disrupted.
In the color UBM image, the highly reflective metallic foreign body was coded white (Figure 3 ). The comet tail artifact was coded green and blue as the artifact trailed Because the foreign body was embedded obliquely in the corneal stoma, the wound was judged to be self-sealing. It was removed at the slit lamp under aseptic technique. There was no leakage of aqueous humor. The patient was given topical steroid, topical antibiotics, and oral ciprofloxacin 500 mg twice daily for 1 week. The VA of his right eye was 0.33 at 1-week follow-up, despite the presence of a central corneal scar. At the 3-month follow-up, his VA improved to 0.50 with a near vision of N12. His vision remained stable at that level.
DISCUSSION
Ocular injury with corneal foreign body is a common ophthalmic emergency. This patient presented with severe right eye pain, photophobia, and blurring of vision caused by a corneal foreign body. There was no evidence of aqueous leakage. The anterior chamber reaction could be due to either the foreign body (if Descemet's membrane was penetrated) or secondary to intrastromal inflammation. It was tempting for the attending ophthalmologist to remove the foreign body immediately, especially if this would instantly relieve the patient's pain.
The role of UBM in ocular trauma has been described previously by several authors. UBM is a valuable adjunct for detecting and localizing small anterior segment foreign bodies; it uses high-frequency ultrasound for the noninvasive visualization of living tissues at microscopic resolution.
1-3 Scanning with a 50-MHz transducer provides a lateral resolution of 50 mm and an axial resolution of 25 mm, with a 4-mm penetration. 4 The images are conventionally displayed in grayscale, but color display images are visually more attractive to some users.
Opaque intracorneal foreign bodies interfere with the penetration of light across the corneal cross section. Large opaque foreign bodies may make the determination of the depth of corneal penetration by slit lamp biomicroscopy difficult. UBM is helpful in these situations, although the images produced are not free from artifacts.
The ultrasound instrument generates, records, and processes complex signals using three simple and consistent assumptions: 1) sound always travels in a straight line, 2) only the properties of the imaged object directly determine the intensity of the returning echoes, and 3) distance is directly proportional to the time it takes for an echo to make a round trip and return along the propagation path to the surface of the transducer. However, these assumptions are flawed in all but ideal situations. Artifacts result when significant violation of these assumptions occur. 5 Sonographic artifacts are seen deep in relation to the foreign bodies on sonography. They are not related to the composition of the material. The surface characteristics of the object influence the type of artifacts produced, particularly ''clean'' versus ''dirty'' shadowing. 6 Objects with a small radius of curvature or a rough surface (eg, wood, stone) result in clean shadowing. 6 On the other hand, objects with a large radius of curvature or smooth surface (eg, glass, metal) result in dirty shadowing and reverberation artifacts. 6, 7 Short path reverberation artifacts produce a comet tail or ring down appearance, seen behind a small but intense reflector. They appear as a series of closely spaced echoes that trail off in intensity as distance from the object increases. 5 The echographic findings of metallic foreign bodies are generally similar. They produce a very echo-dense signal that persists at low-gain settings. In addition, there is usually marked shadowing of the ocular structures just posterior to the foreign body. Reverberations most commonly occur when the sound beam strikes a spherical foreign body such as a BB or shotgun pellet, or flat foreign bodies with parallel surfaces such as glass. Metallic foreign bodies do shadow because of their density and their absorption of the sound. A reverberation artifact is seen in the images, indicating that if the object is indeed metallic, it is most likely spherical. 8 In either case, these artifacts may keep one from definitively knowing that the foreign body is creating a full-thickness corneal wound.
In the color UBM image, the highest reflectivity is indicated in white. Therefore, it can only be definitively stated that the metallic body is what is demonstrated in white in the image. These false colors are assigned based on reflectivity; one can easily see that even the corneal surfaces are in red, FIGURE 3 . UBM colored display showed a highly-echoic foreign body with full thickness corneal penetration; surrounded by moderately echoic stromal edema. The comet tail artifact was coded green and blue as the artifacts trailed off in intensity. Normal corneal stroma is acoustically clear. Occult Open Globe Injury With Corneal Foreign Body indicating perpendicularity to these surfaces and therefore higher reflectivity. White on a color ultrasound image indicates matter of an even higher density, such as metal. What is more telling of a possible rupture through the posterior cornea-and is more visible in a black-and-white image-is that the Descemet-endothelium of the cornea appears disrupted in contour. In summary, UBM provides an objective assessment of the extent of the corneal injury. This case report illustrated the role of UBM in the diagnosis of occult open globe injury.
